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Description 

The invention concerns an arrangement for filling and/or emptying receptacles filled 
and/or to be filled with articles, essentially including at least one handling device for 
5 transporting receptacles that have been and/or are to be filled between a reservoir and a 
device which alters the fill level of the receptacles, at least one device which alters the fill 
level of the receptacles, and at least one reservoir for holding receptacles that have been 
and/or are to be filled. Furthermore, the invention concerns a handling device, in particu- 
lar as a component of the above-mentioned arrangement, essentially including a handling 
1 0 arm which is designed to be movable in several degrees of freedom, a gripping element 
which is arranged movably at the free end of the handling arm, and at least one linear 
guide with a carrying element movable on the linear guide as well as a holding element 
for the receptacles, and a drive for moving the carrying element. 

1 5 Arrangements and handling devices of this kind are used in particular in the tobacco- 
processing industry. Frequently, for different reasons articles have to be discharged from 
processing and reintroduced into processing at a later time. For example, there is a need 
to harden filters before connection to a tobacco rod or the like. In another example, a sur- 
plus of cigarettes must be stored temporarily. For this purpose, the filters, cigarettes or 

20 other articles are introduced into receptacles, so-called trays, at a filling station and trans- 
ported with the handling device into a reservoir. In the event that the articles buffered in 
the trays are to be reintroduced into processing, the trays must be removed from the reser- 
voirs and fed to a discharge station. 

25 With known arrangements, the reservoirs are arranged in the region of the devices that 
alter the fill level of the receptacles, the arrangement being designed in an open manner 
such that the handling device is accessible even during operation. The reservoirs and the 
devices for altering the fill level of the receptacles are also arranged in such a way that a 
complex cycle of movement of the handling device with long transport distances is re- 

30 quired. The known handling devices for transfer of the receptacles can each be used for 
specially adapted receptacles. ! ' 
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The known arrangements have the disadvantage that, firstly, considerable travelling 
distances are required for transfer of the receptacles from the reservoir to the device 
which alters the fill level of the receptacles and back, which reduces the output, namely 
5 in particular the throughput of articles to be transported. Furthermore, the open 
arrangement entails a considerable Safety risk for the operator. The known handling 
devices for transfer of the receptacles have the disadvantage that they can be used only to 
a limited extent or are structurally very elaborate in order to be capable of being adapted 
to different receptacle shapes and sizes. 

10 

It is therefore the object of the present invention to provide a compact and universally 
usable arrangement which is easy to handle and safe. Furthermore, it is the object of the 
invention to provide a handling device which is easy to handle and universally usable. 

15 This object is achieved firstly by an arrangement of the kind mentioned hereinbefore by 
the fact that the arrangement is designed as a closed unit, such that the handling device is 
surrounded in cell fashion by the at least one device altering the fill level of the recept- 
acles and by the at least one reservoir. By forming a closed cell, a very compact and at 
the same time safe arrangement is provided, which ensures transfer of the receptacles 

20 with very short transport distances. As a result, the receptacle-changing times are re- 
duced. 

• ♦ • 

Advantageously, the reservoirs are closable on their inwardly directed side facing to- 
wards the handling device, this being achieved by the fact that each reservoir is associat- 
25 ed with a tray bay element which can optionally be opened or closed. Due to this con- 
struction, changing of the reservoirs during operation of the arrangement is ensured. A 
reservoir is thus disconnected or separated from the actual cell, so that accidental access 
of the handling device is prevented. 

30 Preferably, the handling device is designed universally in such a way that receptacles can 
be gripped at a smooth partial surface on the side facing out of the open reservoir. This 
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allows flexible use of the arrangement essentially not tied to the shape and design of the 
receptacles. 

Furthermore, the object is achieved by a handling device with the features of the kind 
5 mentioned hereinbefore, by the fact that the gripping element is designed in such a way 
that receptacles can be gripped at smooth partial surfaces on the side facing out of a 
reservoir. Thus flexible use of the handling device is ensured, this being substantially 
independently of the design and shape of ordinary receptacles. 

10 Preferably, the gripping element on the side facing towards the receptacles has elements 
for pushing and/or sliding the receptacles. As a result, additional gripping and/or fasten- 
ing elements can be dispensed with, so that the structure of the handling device is simpli- 
fied. Also, this design enables universal use in a particularly simply manner. 

15 In a preferred embodiment of the invention, the gripping element has at least one, prefer- 
ably two suction cups, in particular for pulling the receptacles, and at least one, 
preferably two buffer elements, in particular for pushing the receptacles. With the suction 
cups and the buffer elements, for transport the receptacles must meet only minimal 
requirements, namely a small contact surface which every conventional receptacle has, so 

20 that all conventional receptacle shapes can be transported with the handling device, this 
being without additional constructive expenditure. 

Further advantageous and preferred characteristics and embodiments of the invention are 
apparent from the subsidiary claims and the description. Particularly preferred embodi- 
25 ments are described in more detail with the aid of the attached drawings. The drawings 
show: 

Fig. 1 a perspective view of an arrangement according to the invention 

with four reservoirs, 

30 
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Fig. 2 a perspective view of parts of an arrangement according to the 

invention, 

Fig. 3 a unit consisting of a device for emptying receptacles and a device 

5 for filling receptacles, 

Fig. 4 a top view of an arrangement as in Figure 1 , 

Figs. 5a + b) perspective views of a trolley docked at a tray bay element, 

10 obliquely from behind and obliquely from the front, with the tray 

bay element open, 

Figs. 6a + b) perspective views of a trolley uncoupled from the tray bay 

element, obliquely from behind and obliquely from the front, with 
1 5 the tray bay element closed, 

Fig. 7 a perspective" view of a trolley with three levels each with seven 

receptacle compartments, 

20 Fig. 8 a perspective view of a container trolley with three containers, 

Figs. 9a + b + c a front view, a side view and a top view of a reservoir, 

Figs. 10a + b + c the views of the reservoir element in Figures 9a to c) with a 
25 driverless transport vehicle beneath the reservoir, 

Fig. 1 1 an enlarged view of a gripping element, 

Figs. 12a + b) a top view and a side view of the gripping element on a receptacle 

30 in a container, 
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Figs. 13a + b) a top view and a side view of the gripping element according to 

Figure 1 0 with a receptacle taken out of the container, 



Fig. 14 a perspective view of the gripping element obliquely from the 

5 front, 



Fig. 15 a side view of the gripping element according to Figure 12, 



Fig. 16 details of a gripping element, 



Fig. 1 7 a perspective view of the gripping element during transport of a 

receptacle, 



Fig. 1 8 a further embodiment of a gripping element, 



Fig. 1 9 a further embodiment of a gripping element, 



Fig. 20 a top view of the gripping element according to Figure 1 5 in a 

partial section, 



Fig. 21 a side view of the gripping element according to Figure 1 5, 



Fig. 22 a side view of the gripping element according to Figure 19 with the 

receptacle just released, and 



Figs. 23a + b) a top view and side view of a further embodiment of a gripping 

element with movable supporting element. 



The arrangements shown serve to empty, fill and store receptacles filled or to be filled 
30 with articles. The handling device as a universal gripping system forms part of the 
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arrangement and serves to transfer the receptacles between the individual components of 
the arrangement. 

In Figure 1 such an arrangement 10 is shown which is essentially composed of a central 
5 handling device 1 1 , a device 12 for emptying receptacles 1 3, a device 14 for filling re- 
ceptacles 13 and four reservoirs 15, 16, 17, 18, the devices 12 and 13 and the reservoirs 
15 to 1 8 being connected to each other by fence elements 19 to form a work chamber 20. 
The handling device 1 1 is arranged inside the work chamber 20 and so shielded from the 
outside. The work chamber 20 forms more or less a self-contained cell within which the 
10 handling device 1 1 is displaceable, pivotable or otherwise movable with several degrees 
of freedom. Alternatively, the number of devices 12 and 14 which alter the fill level of 
the receptacles 1 3 for emptying and filling the receptacles 1 3 as well as the number of 
reservoirs 1 5 to 18 can be varied. 

1 5 The reservoirs 1 5 to 1 8 are designed to be closable on their side facing inwardly towards 
the handling device 1 1 or the work chamber 1 7, For this purpose, associated with each 
reservoir 15 to 18 is a tray bay element which can be designed e.g. as a roll-up gate 21, 
22, 23, 24. The roll-up gates 21 to 24 can be opened and closed again to disconnect each 
reservoir 15 to 18 from the work chamber 17. In Figure 1 the roll-up gate 21 is open, 

20 while the roll-up gates 22 to 24 are closed. The reservoirs 1 5 to 1 8 can be coupled to the 
tray bay elements or roll-up gates 21 to 24 and uncoupled again in order to be able to 
exchange the reservoirs 15 to 18, if necessary. The reservoirs 15 to 18 can be fixed to a 
frame 25, 26, 27, 28 of the roll-up gates 21 to 24 in order to be able to ensure secure 
positioning, particularly during operation of the arrangement 10. Fixing is carried out by 

25 means of plate elements 29, 30 arranged laterally on the frame 25 to 28 (see e.g. Figures 
5a and 5b). The plate elements 29, 30 are pivotable and allow fixing both tangentially and 
perpendicularly to the opening of the roll-up gate 21 to 24 when the plate elements 29, 30 
are pivoted outwards. 

- V 

30 The devices 12 and 14 are arranged adjacent to each other. In front of the device 12 for 
emptying the receptacles 13 are an upper belt station 3 1 and a lower belt station 32. The 
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belt station 31 serves to deposit full receptacles 13 and feed them to the device 12. The 
belt station 32 serves to deposit the receptacles 13 emptied in the device 12 and carry 
them away from the device 12. The device 14 for filling the receptacles 13 is analogously 
equipped with an upper belt station 33 and a lower belt station 34, wherein the belt 
5 station 33 serves to deposit empty receptacles 13 and feed them to the device 14, and the 
belt station 34 serves to deposit the receptacles 13 filled in the device 14 and carry them 
away from the device 14. The belt stations 31 to 34 are all oriented the same, this being 
such that the receptacles 1 3 can be conveyed transversely to their longitudinal extent, that 
is, with one broad side in front. 

10 

Associated with each device 12 and 14 in the embodiment shown are two reservoirs 15, 
16 and 17, 18. The reservoirs 15 and 18 are offset from the device 12 or 14 by 90°. This 
means that the orientation of the receptacles 1 3 in the reservoirs 1 5 and 1 8 and on the belt 
stations 31 to 34 is the same. The reservoirs 16 and 17 are offset from the reservoirs 15 
15 and 18 by 90° and stand on the opposite side of the handling device 1 1 to the devices 12, 
14. The devices 12 and 14 can each be designed as a so-called "top loader" with an 
access for the receptacles 13 from above or as a "front loader" with an access for the re- 
ceptacles 13 from the front or from the side. 

20 The reservoirs 15 to 18 are optionally stationary or mobile. Possible stationary reservoirs 
are e.g. fixed frames which have compartments 35 for receiving the receptacles 13. In 
another embodiment, not shown, stationary containers are arranged in a shelved store, 
which can also be provided e.g. with a belt station for providing the receptacles to the 
gripping region of the handing device 1 1 . In Figures 5 to 1 0 are shown different mobile 

25 reservoirs 15 to 1 8. Figure 5a shows a trolley 36 which is also called a tray trolley. The 
trolley 36 is coupled to a roll-up gate 21 in the region of the frame 25 and fixed by the 
plate elements 29, 30. The roll-up gate 21 is open (see Figure 5b). The closed position of 
the roll-up gate 21 is shown in Figure 6b. In Figure 6 the trolley 36 is uncoupled from the 
roll-up gate 21. The roll-up gate 21 can be in different states, namely, firstly in a fully 

30 closed position as in Figure 6b. In this position the trolley 36 can be taken away or a new 
trolley 36 can be docked. Secondly, the roll-up gate 21 can rest with its lower edge more 
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or less flush on the trolley 36 (see Figure 5b), so that the trolley 36 can be worked off. In 
a further position (not shown), the lower edge of the roll-up gate 2 1 is moved upwards to 
the maximum. This position is provided for interrupting operation of the arrangement 10 

* 

in order to be able to enter the cell or work chamber 20. 

5 

The trolley 36 (e.g. according to Figure 7) .has three levels 37, 38, 39 on each of which 
are arranged seven compartments 35. The compartments 35 are provided with a slightly 
inclined bottom element 40 to prevent the articles from falling out of the partly open 
receptacles 13. Furthermore, the compartments 35 are designed in such a way that the 
10 receptacles 13 arranged in the compartments 35 are accessible to the handling device 1 1 
on the bottom side, that is, on the side facing towards the bottom elements 40. 

Figure 8 shows a container trolley 4 1 which has three containers 42 in the embodiment 
shown. The containers 42 can be arranged loosely or fixed on the container trolley 41 . 
15 The compartments 35 of the containers 42 are designed in such a way that the receptacles 
13 arranged in the compartments 35 are not accessible to the handling device 1 1 on the 
bottom side, so that support of the receptacles 13 is possible only after partially pulling 
them out. 

i 

20 Further embodiments of the reservoirs 15 to 18 are shown in Figures 9 and 10. The reser- 
voirs shown therein are constructed as receptacle frames 43 similar to the trolleys 36, 
with the difference that, instead of the castors, stilt-like legs 44 are provided. The legs 44 
are so high that e.g. a driverless or guideless transport system 45 can be moved under the 
receptacle frame 43 in order to exchange the latter. It can further be seen from Figures 9a 

25 and 10a that associated with each of the compartments 35 are guide rails 46 correspond- 
ing to the inclined bottom elements 40. 

The handling device 11 is of universal construction such that receptacles 1 3 can be 
gripped at a smooth partial surface on the side facing out of the open reservoir 15 to 18. 
30 Usually each receptacle 13 has, on a face which faces out of the reservoir 15 to 18, at 



i 
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least one small contact surface which can be engaged by gripping elements. Below, the 
handling device 1 1 is described in more detail as a component of the arrangement 10. 

The handling device 1 1 essentially comprises a handling arm 47 and a gripping element 
5 48. The handling arm 47 is constructed in the usual manner and movable in several de- 
grees of freedom, this being both in a linear direction and pivotably. The gripping ele- 

■ 

ment 48 is arranged movably at a free end 49 of the handling arm 47. The gripping ele- 
ment 48 itself essentially consists of a frame-like linear guide 50, a movable carrying 
element 51 and a holding element 52 for the receptacles 13. Furthermore, the gripping 
10 element 48 has a drive 53 for the linear and pivot movements of the gripping element 48. 

The linear guide 50 is roughly U-shaped. For this, a track rail 54 has at opposite ends two 
frame elements 55 and 56 which, starting from the track rail 54, extend downwards. The 
carrying element 51 is movable on the track rail 54 for gripping, pulling the receptacles 
15 13 out of a reservoir 15 to 18 and pushing them into a reservoir 15 to 18. The gripping 
element 48 is constructed in such a way that receptacles 1 3 can be gripped on smooth 
partial surfaces on the side facing out of the reservoir 15 to 18. For this purpose, on the 
gripping element 48 are arranged elements for pushing and/or pulling the receptacles 13. 
The elements for pulling the receptacles 13 are designed as suction cups 57. Preferably, 

20 two suction cups 57 are arranged spaced apart and one above the other on the carrying 

.*> 

element 51, this being on the side facing towards the receptacles 13. A buffer element 58 
for pushing the receptacles 13 is associated with each suction cup 57, so that two buffer 
elements 58 are arranged spaced apart and one above the other on the carrying element 
51 (see e.g. Figure 15). The suction cups 57 are connected to suction air pipes, not 
25 shown. The buffer elements 58 are made of elastic material in an almost rigid 
construction. 

On the carrying element 51 is arranged a supporting element 59 supporting the bottom of 
a receptacle 13. In Figure 15 the supporting element 59 is e.g. stationary and extends 
30 from the carrying element 51 in the same direction as the suction cups 57 and buffer ele- 
ments 58. However, the supporting element 59 can also be designed to be movable or 
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capable of yielding (see e.g. Figure 12b). The movable supporting element 59 is spring- 
loaded and in a yielding position is retracted against the spring force behind the suction 
cups 57 and buffer elements 58 (Figure 12b). In a supporting position (see e.g. Figure 
13b) the supporting element 59 is positioned below the bottom 60 of the receptacle 13. 

5 

On the gripping element 48, preferably in the region of the carrying element 51 on the 
side facing towards the receptacles 13, is arranged at least one sensor element 61. Prefer- 
ably several, in particular three sensor elements 61 are provided. The sensor elements 61 
serve in particular to detect the position of the receptacle bottom plane and the receptacle 
10 rear wall plane. Furthermore, on the gripping element 48 is arranged at least one monitor- 
ing means, preferably a camera 62. The camera 62 is arranged on the holding element 52, 
this being in such a way that inspection inside the receptacle 1 3 is ensured for purposes of 
monitoring the contents as well as the state of the contents (see e.g. Figure 16). 

15 It can further be seen from Figure 16 that the holding element 52 includes a pressure plate 
63 which is movable by means of pressure cylinders 64. The pressure plate 63 serves to 
fix the receptacles 1 3 during transport thereof. The receptacle 1 3 is clamped between the 
pressure plate 63 and a bar 65 during transport, the receptacle 1 3 being additionally 
supported on the supporting element 59 on the side opposite the bar 65. The pressure 

20 plate 63 is functionally connected to a further plate 66 which can likewise be actuated by 
the pressure cylinders 64. The plate 66 serves to fix the articles inside the receptacles 13. 

In a further embodiment according to Figure 1 9 are provided several cameras 67 which 
serve to detect unwanted movements of the articles inside the receptacles 13 as well as 
25 optical quality control. For this purpose the cameras 67 are arranged above the recept- 
acles 13 to be transported, so that inspection can take place from above. 

Essential method principles, in particular the operations for removing receptacles 1 3 from 
the reservoirs 15 to 18, are described below. When using a container trolley 41 as the 
30 reservoir 15 to 18, the gripping element 48.for removing e.g. a full receptacle 13 from a 
compartment 35 of the container 42 is positioned in front of the compartment 35. The 
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suction cups 57 enter the compartment 35. The supporting element 59 is in this case re- 
tracted against the spring force, so that in the immersed state it acts not as a supporting 
element 59 but as a stop. The gripping element 48 can therefore enter the compartment 35 
without colliding with the bottom elements 40 of the compartment 35 (see e.g. Figure 
5 12b). As soon as the receptacle 13 is at least partially pulled out of the compartment 35, 
the supporting element 59 is moved by the spring force into the position below the 
bottom 60 of the receptacle 13 (see e.g. Figure 13b). The receptacle 13 fully removed 
from the compartment 35 is then moved by the handling arm 47 e.g. into the region of the 
device 12 for emptying the receptacle 13. As soon as the receptacle 13 which is still in 

10 the gripping element 48 is located above the belt station 31, the gripping element 48 

opens by the fact that the fixing of the receptacle 1 3 and support inter alia by the support- 
ing element 59 are released. Figure 23 shows the gripping element 48 in the open state 
directly after transfer to the belt station 31 or just before receiving e.g. an emptied recept- 
acle 13 from the lower belt station 32. Closing of the gripping element 48 takes place in 

15 the reverse order to opening. • 

Removal of a receptacle 13 e.g. from a trolley 36 with a gripping element 48 with a fixed, 
non-movable supporting element 59 proceeds as follows. Figure 14 shows the searching 
movement of the gripping element 48 in front of a compartment 35 with a receptacle 13. 

20 By means of the sensor elements 61 the positions of the receptacle bottom plane and the 
receptacle rear wall plane are determined (see also Figure 15). As soon as the gripping 
element 48 is correctly positioned in front of a compartment 35, the gripping element 48 
advances so far in the direction of the receptacle 13 that the supporting element 59 grips 
inside the compartment 35 under the bottom 60 of the receptacle 13, so that the receptacle 

25 13 rests on the supporting element 59. By retraction of the gripping element 48, the 

receptacle 13 is pulled out of the compartment. In Figure 16 the receptacle 13 is already 
partially pulled out of the compartment 35 and rests only by the distal end on the bottom 
element 40 of the compartment 35. When the receptacle 13 is pulled out, it is supported 
on the bar 65 and guided by the frame element 56 (in Figure 16 the frame element 56 is 

30 omitted for clarity's sake). At the same time the position of the articles in the receptacle 
13 and complete emptying of the receptacle 13 are checked by the camera 62. The 
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receptacle 13 is positioned by its own bottom 60 during transport. The rear side wall is 
pressed by a plate between lateral guides (see also the cross-section as in Figure 20). The 
front side wall is held by the suction cups 57 and supported from below by the fixed 
supporting element 59. Figure 21 shows the gripping element 48 with the fixed support- 
5 ing element 59 in the transport state. As soon as the gripping element 48 has reached its 
position for discharge of the receptacle 1 3 above the belt station 3 1 , the receptacle 1 3 is 
deposited and the gripping element 48 opened. For this purpose the pressure plate 63 is 
released and lifted slightly. The receptacle 1 3 stands on the belt station 3 1 . The carrying 
element 5 1 moves away from the receptacle side wall and the handling device 1 1 com- 
1 0 mences the opposite movement, but to a smaller extent than the carrying element 5 1 , so 
that the gripping element 48 is opened. Now the handling device 1 1 can pivot and receive 
another receptacle 1 3 in the reverse order of operation. 

15 

* 
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